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From March 21 to April 11, 1993 the @Glileo, Mars Observer and U ysses
spacecraft were tracked in a coincidence experinent, searching for

| ow—f requency (~millihertz) gravitational radiation. In the spacecraft
Doppl er technique, the earth and a distant spacecraft act as separated
test nasses. The relative dinensionless velocity (change in velocity
divided by the speed of light) between the earth and spacecraft is
continuously nmonitored with a high-precision Doppler tracking system of
NASA' s Deep Space Network. A gravitational wave incident on this
systemis replicated three tinmes in the tine series of fractional

Doppl er frequency (i.e., relative velocity) with anplitude proportional
to the gravity wave anplitude and replication pattern dependent on the
angle the gravitational wavevector nmakes with the earth-spacecraft

l'ine. The Galil eo (GLL) observations were nade with an S-band (2.3
GHz) radio link, the U ysses (ULS) observations with a hybrid S-band
uplink/S-X band downlink (X band - 8.4 Giz) , while the Mars Cbserver
(MO data were X-band up- and downli nk. The three experinments thus had
unequal sensitivity to the principle noise sources (tropospheric and
plasma scintillation noises) . The sun-earth-spacecraft angle and
two—way |ight times were also unequal, giving rise to different plasm
noise levels, different responses to a wave conming froma given point
on the celestial sphere, and different Fourier passbands.

This GLL/MO/ULS experiment is the only |ow-frequency coincidence
experinent to date. Very strong suppression of systematic effects that
were not common-node in the three tine series was possible. In this
talk 1 will discuss the sensitivity of the experinment, analysis
approaches for burst, background, and periodic radiation, sonme of the
probl ems encountered, and some inplications for the very-sensitive
Ka-band (-32 Chz) gravitational wave experinent using the Cassini
spacecraft.



